Amperometric biosensor based on coentrapment of enzyme and mediator by gold nanoparticles on indium-tin oxide electrode.
A disposable pseudo-mediatorless amperometric biosensor has been fabricated for the determination of hydrogen peroxide (H2O2). In the current study, an indium-tin oxide (ITO) electrode was modified with thiol functional group by (3-mercaptopropyl)trimethoxysilane. The stable nano-Au-SH monolayer (AuS) was then prepared through covalent linking of gold nanoparticles and thiol groups on the surface of the ITO. The horseradish peroxidase (HRP) and tetramethyl benzidine (TMB) were finally coentrapped by the colloidal gold nanoparticles. The immobilized TMB was used as an electron transfer mediator that displayed a surface-controlled electrode process at a scan rate of less than 50mV/s. The biosensor was characterized by photometric and electrochemical measurements. The results showed that the prepared AuS monolayer not only could steadily immobilize HRP but also could efficiently retain HRP bioactivity. Parameters affecting the performance of the biosensor, including the concentrations of the immobilized TMB and HRP, the pH value, and the reaction temperature, were optimized. Under the optimized experimental conditions, H(2)O(2) could be determined in a linear calibration range from 0.005 to 1.5mM with a correlation coefficient of 0.998 (n=14) and a detection limit of 1microM at a signal/noise ratio of 3. The proposed method provides a new alternative to develop low-cost biosensors by using ITO film electrodes from industrial mass production.